Electron microscope observations on LH-induced oocyte maturation in Japanese quail (Coturnix coturnix japonica).
The aim of this study was to describe the temporal sequence of ultrastructural changes in the boundary between the preovulatory oocyte and its surrounding follicular wall during maturation induced by injection of LH. Female Japanese quail were injected with ovine LH (20 micrograms per bird) 10-12 h before the expected time of ovulation. The largest and second largest follicles were excised before or 1, 2, 4 or 6 h after injection. The oocyte and the surrounding follicular wall were processed for observations using light and electron microscopy. Before injection of LH, cytoplasmic projections of granulosa cells interdigitated with microvilli on the surface of the oocyte and formed spot desmosomes and gap junctions with the oolemma. Two hours after injection of LH, the germinal vesicles in the largest but not in the second largest follicles began to break down and membrane-bound vesicles increased in number and size in the surrounding germinal disc. The junctions between the oocyte surface and the granulosa cell projections started to dissociate and a perivitelline space began to develop, possibly as the result of an accumulation of fluids transported from the capillary sinus in the theca interna. The first maturation spindle was formed 4 h after injection of LH, whereas the first polar body and the second maturation spindle were formed 6 h after LH stimulation. These observations suggest that the dissociation of connections between the oocyte and granulosa cells 2 h after exposure to increased concentration of LH is the first process of oocyte maturation.(ABSTRACT TRUNCATED AT 250 WORDS)